INTRODUCTION
Hansen's disease is a chronic and granulomatous neglected tropical disease caused by Mycobacterium Leprae or Hansen bacillus.
It is a bacillus with high infectivity that attacks cutaneous and peripheral nerve cells, leading to dermato-neurological lesions that can range from a single lesion with decreased sensation to systemic involvement and permanent physical disabilities, besides psychosocial distress. [1] [2] [3] [4] Since the introduction of polychemotherapy in the 1980s, there was a marked reduction in the burden of Hansen's disease worldwide, reaching the elimination level in 2000 as a worldwi- de health issue, although 15 nations were not able to achieve that then. Only in 2014, 213,899 new cases of the disease were registered throughout the world, being 18,869 (8.8%) of them in the child population. 5 Ninety-four percent of cases were concentrated in 13
nations of the globe, with the first positions occupied by India and Brazil, respectively. India has the largest number of Hansen's disease cases but Brazil occupies the first position in prevalence, being the only one that did not achieve the target of elimination of the disease as a public health issue. 5 In Brazil, the distribution of Hansen's disease is very heterogeneous. While some States have very low coefficients of detection, such as Rio Grande do Sul and Santa Catarina -with coefficients of 1.08 and 2.51/100.000 inhabitants in 2015, respectively -others, such as Mato Grosso, had a coefficient higher than 90 new cases per 100.000 inhabitants for the same year. 16 .76/100.000, above the national mean for the same period (14.07/100.000). 6 The search for explanations regarding the factors that act as determinants for the occurrence of Hansen's disease has been notably important to understand this heterogeneous spatial distribution. Many studies have tried to establish relationships between the disease and socioeconomic factors, based on different units of analysis such as census sectors and municipalities. However, few have examined the synthetic indicators of the existing socioeconomic performance regarding its ability in explaining the dynamics of the disease. [7] [8] [9] It is assumed that this relationship is not just linear as cause-effect. There is a complex network of inter-relationships between socioeconomic factors and the occurrence of Hansen's disease. It is at this point that the spatial modeling of data and the combination of different mathematical models can help understand the phenomenon. Recently, these models have been in the spotlight of the health sector, for both diseases and injuries to human health. [10] [11] [12] [13] [14] In view of what was discussed, the objective of this study was to analyze the spatial distribution of Hansen's disease in the State of Bahia and the association between its occurrence and the synthetic indicators of municipal socioeconomic performance, of social vulnerability and income inequalities.
METHODS
It is an ecological study in the territory of the State of Bahia, For the analysis, we adopted the classification as described in the above-mentioned legislation. Since the coefficient of grade II does not have established evaluation parameters, we adopted the same detection coefficient as in younger than 15 years of age.
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To calculate the indicators, we collected data from new diagnosed cases according to the municipality of residence, extracted from the Sistema Nacional de Agravos de Notificação (SINAN). Cases closed as diagnostic error, recurrences and duplicate files were excluded. The populational data needed to calculate the indicators were obtained from the Instituto Brasileiro de Geografia e Estatística (IBGE), 2010 census and inter-census predictions.
The study was divided into two stages, the first being destined to spatial analysis of Hansen's disease in the State and the second destined to the association between the disease and the synthetic indicators of municipal performance.
In the first stage, the mean coefficients for the period (2001-2015) were calculated. The empiric local Bayesian model was used to soften the indicators with the aim of minimizing the random fluctuation of data from smaller areas and, therefore, providing more stability for the indicators. [16] [17] [18] [19] Of note, in 2010, according to census' data, only 16 (3.8%) municipalities in Bahia had a population larger than 100.000 inhabitants. Besides this argument for the use of Bayesian model, there is also the problem of under-notification of the cases of the disease, resulting in a reduced number of events per municipality. The low number of cases leads to little representative and even distorted estimates of reality. In these cases, the Bayesian model is an important solution to obtain more accurate data. 17, 19 The objective of the model is to identify the distribution after the event (quantities not observed of a certain phenomenon) from the application of Bayes theorem, involving sampling data (likelihood function) and a group of observed data (distribution before the event). [20] [21] In the health sector, many authors have successfully used the softening method before applying the statistics of Moran. Initially, we tried to identify the statistical correlation between the epidemiological indicators and the socioeconomic indicators using the bivariate analysis of Pearson (significance of 5%).
We opted to convert the indicators into logarithmic rates in order to guarantee data normality. Afterwards, the independent variables were submitted to the multivariate regression analysis (Ordinary Least Squares-OLS) with the aim of verifying the variables most associated to the outcome, as suggested by Anselin. 26 To compose this model, independent variables with a significant correlation with the dependent variables were selected. We also verified the multicollinearity criterion among the variables from the observation of tolerance and the variance inflation factor.
The necessity of incorporation to spatial effects was evaluated next, analyzing the residue independence through Moran's index. Once the autocorrelation of residues was determined, the choice of the best model to be adopted took place with the application of The coefficient of general detection softened by the local empiric Bayesian model ranged from 0 to 270.8 cases/100.000 inhabitants. We observed that 3.6% (n=15) of the municipalities were classified as silent and 9,4% (n=39) as hyperendemic (40 or more cases/100.000), with special attention to the municipalities of Andaraí, Barreiras, Belmonte, Guaratinga, Itabela and Remanso, with coefficients higher than 100 cases/100.000 ( Figure 1 ).
The coefficient of detection of new cases in younger than 15 years of age ranged between 0 and 127/100.000. The rate of silent municipalities was of 52.5% (n=219). Of the municipalities, 8.9%
(n=37) were classified as hyperendemic (10 or more cases/100.000 inhabitants), with special attention to the municipality of Remanso, with the highest coefficient of the State (127.4/100.000), followed by the municipality of Belmonte (53.5/100.000) (Figure 1 ). Of the 39 hyperendemic municipalities for the general population, 71.5% (n=28) of them were also hyperendemic for the population younger than 15 years. Of the 37 hyperendemic municipalities for the population younger than 15 years, 21.6%
(n=08) were exclusively hyperendemic for this population. They are: Alcoçaba (11.7/100.000), Angical (13,3/100.000), Canavieiras (11,4/100.000), Caravelas (10,2/100.000), Ibiquera (11,7/100.000),
Itagimirim (21,6/100.000), Jucuruçu (12,5/100.000) and Medeiros Neto (12,4/100.000) (Figure 1 ).
Regarding the coefficient of new cases with grade II physical disability, the indicator fluctuated between 0 and 4.7/100.000.
the proportion of silent municipalities was of 69.1% (n=288).
The highest values were seen in Glória (4.7/100.000), Jucuruçu (3.68/100.000) and Guaratinga (3.42/100.000) (Figure 1 Finally, the municipalities were compared according to IPE-SE's classification "economy and finances" (Table 3 we observed that the municipalities situated in the very high/high and medium rank had a higher burden of Hansen's disease, with statistically significant differences when compared to the municipalities with low or very low performance.
DISCUSSION
The heterogeneity in the spatial distribution of Hansen's disease in the State of Bahia resembles that of the regional and national patterns. The spatial pattern has been shown both in studies involving large areas, such as municipalities and States, and in small areas, as with the census sectors. Imbiriba et al 28 , in a study conducted in Manaus (AM), demonstrated, for example, that the neighboring census sectors had disparate characteristics, whereas in some distant areas had similar coefficients. In our study, the most critical areas were notably concentrated in the north-west axis and in the southern region of the State.
In these regions, a peculiar migratory pattern was observed.
The south of the State, known by cocoa and cellulose production, at- IHMD is a synthetic indicator composed of three dimensions: longevity (life expectancy at birth), education (level of education of the adult population and school flow of the younger population) and income (per capita income). The dimensions "income and longevity" had a relationship with Hansen's disease. Because it is a disease with a long incubation period, it is expected that in endemic areas the increased life expectancy increases the likelihood of the occurrence of new cases. The dimension "income" is related to access to services such as health and education, and the better access can explain the higher number of diagnoses.
Far beyond considering municipal development, it is necessary to think how it took place, since it represents a global synthesis.
In the study, we observed that municipalities with the highest HDI also had the highest indexes of income inequality, being this an im- IPESE originates from the combination of two other indexes, the index of social development and the index of economic development, and its objective is to measure the ability of the mu- Therefore, we evidence the need of creating a specific explanatory model from ungrouped variables.
CONCLUSIONS
The spatial analysis showed that Hansen's disease has a heterogeneous distribution in the State of Bahia, concentrated in the north-west axis and in the south of the State.
The synthetic indicators analyzed revealed the complex relationship between municipal development and the process of being affected by Hansen's disease, with a thorough analysis being needed on this topic because at the same time that we demonstrated a positive relationship between the disease and the indicators of human development, we also observed an equal relationship of Hansen's disease with income inequality, evidencing the polysemy of this phenomenon.
More than analyzing a synthetic indicator, it is necessary to understand how the same indicator is distributed intra-locally. The most concrete explanation is that, the higher the development of the municipality, the more access the population will have to health services, having as an immediate consequence the increase in the coefficients of detection of new cases. On the other hand, the poor conditions that favor the disease itself make the diagnosis difficult.
IPESE's "economy and finances" was the indicator with the best correlation to the disease, integrating the final model. The relationship could be explained by the improvement in the workers income and their connections to health services access, besides the effects of this outcome in the cross-sectional factors that enhance the individuals' access (education, sanitation, access to water) and the direct effects in the investments in the health sector.
In view of the limitations of this study, we recommend that other studies are conducted using ungrouped variables, making possible the creation of an explanatory model that shows the connections of Hansen's disease and its determinants. q
